The high linear power density and the energetic photon spectrum in LEP impose a complete radiation shield around the vacuum chamber. The absorption and scattering of the photons in the vacuum chamber has been studied with the use of the Monte Carlo shower program EGS in view of defining the lead shielding required for acceptable dose levels.
Introduction
Early in the design of LEPI the importance of synchrotron radiation shielding has been recognised because of the high linear power density of up to several kW/m and the energetic photon spectrum extending to energies in the MeV range. Heating of the vacuum chamber, radiation damage to machine elements and the formation of ozone and nitrogen oxides in the air leading to corrosion of machine components and health hazards for personnel have been considered.
These and related problems have been studied previously for the high energy e+e-storage rings PEP figure 3 shows that in the energy range from about 50 GeV onwards, the synchrotron radiation is absorbed about half and half in the aluminium and in the lead shield of the chamber.
The fraction absorbed locally in the region of the primary impact of the radiation is close to 40% in this energy range and explains the design of the main cooling channel. The radiation escaping from the vacuum chamber into the surrounding magnets and the machine tunnel is shown in figure 4 for different shielding configurations. The Of particular concern are vacuum chamber components, not directly exposed to synchrotron radiation, such as vacuum bellows and valves with locally increased aperture.
The longitudinal distribution of the absorbed radiation as a function of the distance from the point of impact, shown in Fig. 5 requires that short elements like bellows, beam position monitors or valves have to be shielded as completely as the adjacent vacuum chamber.
The lead coating process A detailed analysis of handling, cleaning and welding of precoated aluminium profiles has resulted in the conclusion to consider the lead coating as the last step in the fabrication sequence, following the completed assembly and leak checking of the chamber.
The two profiles which have to be coated are those of the bending magnet chambers with 11.7 m unit length and a cross-section as shown in figure 1 and Spraying the lead directly onto the vacuum chamber has been abandonned for economic and safety reasons. 
